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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To provide an image pickup device capable of reducing the 
remaining correction and the deviation of correction and producing an 
image of high resolution by accurately correcting the offset amount due to 
the dark current of the solid-state image pickup element. 
CONSTITUTION: The device is provided with a solid-state image pickup 
element 13a which outputs the picture data corresponding to the picked up 
optical image. It is also provided with a storage means (offset memory 20) 
storing the correction data measured to correct the offset amount due to 
the dark current for each picture element of the solid-state image pickup 
element 13a and an offset correction means (driving circuit 20 and adder 
19) correcting the picture data of the solid-state image pickup element 13a *| 
based on the correction data stored in the storage means. Further, the 
offset correction amount is changed according to the image pickup time, 
the temperature of the solid-state image pickup element, picture element 
value, the location of the picture element. When the picture element value 
is high, the replacement of the picture element value itself is performed. 
The offset correction is performed based on the analog amount. Further, 
the correction and the change of data is performed according to the 
presence of the picture element value dependent area in the characteristic 
of the correction data. 
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* NOTICES * 

i • • ' 

Japan Patent Office is not responsible for any 
iamages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)l . j . v 

[Claim 1] Image pick-up equipment equipped with a solid state image sensor which outputs image' data which consists 
of a pixel value corresponding to a picturized optical image characterized by providing the following A storage means 
to memorize amendment data with which it was beforehand measured for amending the amount of offset resulting from 
the dark current for every pixel of the above-mentioned solid state image sensor An offset amendment means to amend 
image data from the above-mentioned solid state image sensor for every pixel based on amendment data memorized by 

this storage means x x c -a 

[Claim 2] It is image pick-up equipment according to claim 1 which is data which a property over a pixel value ot said 
amendment data had a pixel value dependence region depending on a pixel value, and the amendment data was 
measured before the time of use of the image pick-up equipment concerned, and was memorized. 
[Claim 3] Said amendment data is image pick-up equipment according to claim 2 which is data which was made to 
carry out incidence of the quantity of light of a pixel value corresponding to fields other than said pixel value 
dependence region to said solid state image sensor, and was measured. 

[Claim 4] Image pick-up equipment according to claim 3 which added an amendment data modification means to 
change said amendment data based on one or more combination at least among each parameter of imaging time which 
continues carrying out incidence of said optical image to said solid state image sensor, temperature of said solid state 
image sensor, a pixel value of said image data, and a location of said pixel. 

[Claim 5] The image pick-up equipment according to claim 4 characterized by to add a decision means judge for every 
pixel whether amendment data changed by said amendment data modification means exceeds a reference value, and a 
substitute means replace a pixel value of a pixel for [ that ] decision by pixel value calculated from a pixel value of a 
pixel of that near when it is judged that the above-mentioned amendment data exceeds a reference value with this 
decision means. 

[Claim 6] The image pick-up equipment according to claim 4 characterized by to add a substitute means replace the 
pixel value of the pixel by the pixel value which calculated from the pixel value of the pixel of the near when in 
agreement with the substitute address the pixel location for [ by said solid state image sensor ] an image pick-up made 
the address the above-mentioned substitute address memory means remember to be a substitute address memory means 
to by_which the address with the necessity of replacing said image data was made to memorize beforehand. 
[Claim 7] Said offset amendment means is image pick-up equipment according to claim 4, 5, or 6 characterized by 
having an A/D converter which changes an addition result of this adder into digital quantity while having an adder 
adding a D/A converter which changes amendment data into an analog quantity, translation data of an analog quantity of 
this D/A converter, and image data of an analog quantity of said solid state image sensor. 

[Claim 8] This amendment data is image pick-up equipment according to claim 1 which is output data at the time of 
dark measured in the condition that a property over a pixel value of said amendment data is a property independent of a 
pixel value, and a solid state image sensor does not carry out incidence of the optical image. 

[Claim 9] Output data are image pick-up equipment according to claim 8 which is data measured in a frame period of 
the just before at the time of an image pick-up, and added an amendment data modification means to change output data 
based on imaging time which continues carrying out incidence of said optical image to said solid state image sensor at 
me time of the above-mentioned dark at the time of said dark. 

[Claim 10] The image pick-up equipment according to claim 9 characterized by to add a decision means judge for every 
pixel whether amendment data changed by said amendment data modification means exceeds a reference value, and a 
substitute means replace a pixel value of a pixel for [ that ] decision by pixel value calculated from a pixel value of a 
pixel of that near when it is judged that the above-mentioned amendment data exceeds a reference value with this 
decision means. 
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[Claim 1 1] The image pick-up equipment according to claim 9 characterized by to add a substitute means replace the 
pixel value of the pixel by the pixel value which calculated from the pixel value of the pixel of the near when in 
agreement with the substitute address the pixel location for [ by said solid state image sensor ] an image pick-up made 
the address the above-mentioned substitute address memory means remember to be a substitute address memory means 
to by_which the address with the necessity of replacing said image data was made to memorize beforehand. 
[Claim 12] Said offset amendment means is image pick-up equipment according to claim 9, 10, or 11 characterized by 
having an A/D converter which changes an addition result of this adder into digital quantity while having an adder 
adding a D/A converter which changes amendment data into an analog quantity, translation data of an analog quantity of 
this D/A converter, and image data of an analog quantity of said solid state image sensor. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. . 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 

DETAILED DESCRIPTI ON . . ' 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to image pick-up equipment using solid state image sensors, such as CCD 
(Charge Coupled Device), as an image sensor which is applied to the image pick-up equipment used for X-ray-diagnosis 
equipment etc., especially picturizes an optical image. 
[0002] 

[Description of the Prior Art] Conventionally, there is a medical X-ray fluoroscope as a device carrying this kind of 
image pick-up equipment. In this X-ray fluoroscope, the X-ray which has penetrated analyte is changed into a lightwave 
signal by the image intensifier (I.I.), and incidence of this lightwave signal is carried out to image pick-up equipment, A 
lightwave signal is changed into an electrical signal by the solid state image sensor of the TV camera with image pick- 
up equipment. And based on the electrical signal outputted from this image pick-up equipment, a fluoroscopy image is 
displayed on a monitor. 

[0003] In the solid state image sensor, it has the effective pixel field which actually carries out photo electric conversion 
of the photographic subject image, and the shaded pixel field which is called optical black (optical black) among the 
photo detectors arranged at a light sensing portion. Since the dark current from an effective pixel field is superimposed 
by the output current of each pixel of an effective pixel field as an offset part as it is while the dark current is outputted 
from me pixel field of this optical black, it is necessary to amend this offset. 

[0004] There is various technique in this offset amendment. As one of them, the location of a defective (blemish) pixel 
whose output is more than fixed level at the time of dark is beforehand detected from an image at the time of dark, and 
there is the technique of replacing the pixel value of the defective pixel with the pixel value of a contiguity pixel. 
Moreover, as another technique, like for example, the JP,2-164184,A publication, memory is made to memorize an 
output at the time of dark to the timing which does not carry out incidence of the optical image to a solid state image 
sensor, this storage value is deducted from the output of the solid state image sensor at the time of optical image 
incidence, and the technique of performing offset amendment for every pixel by digital processing by this is also 
known. 

[0005] . 
[Problem(s) to be Solved by the Invention] However, there were the following various unsolved problems m the 
conventional HOFUSETTO amendment mentioned above. 

[0006] first, the image pick-up mode in_which imaging time is long in use it in the condition that the temperature of a 
solid state image sensor is high when a defective pixel originates in dispersion in the dark current by the technique 
replace with the pixel value of a contiguity pixel ~ use it ( that is, the optical storage time be large) ~ since the number 
of defective pixels increases inevitably, the substitute of a mere pixel value was inadequate, amendment remnants 
increased, and there was a problem that where of the space resolution of an image deteriorates. Moreover, although 
components other than the dark current were parts for a normal signal, it means that they had thrown away the normal 
signaling information by substitute, and they had the problem that the amount of information acquired from an image 
decreased. 

[0007] On the other hand, the technique of deducting an output from the output at the time of optical incidence at the 
time of dark was also left behind following un-arranging - amendment precision is low. 

[0008] First, when the amount of amendments for every pixel is using the solid state image sensor depending on a pixel 
value, the pixel value property for every pixel address is expressed like drawing 21 . In this drawing, if conditions, such 
as temperature and the optical storage time, are changed into conditions 2 from conditions 1 while taking the pixel 
address along a horizontal axis and taking a pixel value along an axis of ordinate, the average level of a pixel value 
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shows signs that it changes from a graph 1 to a graph 2. Thereby, the variations for every pixel is also changing from the 
variations 1 to the variations 2 (for example, it becomes large). The amendment property over this solid state image 
sensor is usually expressed like a graph given in drawin g 21 . A pixel value (average level of = intensity of light) is 
. taken along a horizontal axis, a variations (= the amount of amendments) is taken along an axis of ordinate, and the 
"pixel value-variations" property of a certain pixel is expressed, this property shows - as -r pixel value =0 (at namely, 
the time of dark output) to a certain value PVd up to a range (pixel value dependence region Rp) ^ a variations value 
- from a certain initial value - gradually - increasing - pixel value PVd A variations value is fixed henceforth. In the 
case of the solid state image sensor in which such a property is shown, it is the pixel value dependence region Rp. Since 
an output differs from the amount of amendments then at the time of dark, it is the pixel value dependence region Rp. At 
the time of the incident light level which enters, there is un-arranging [ that exact offset amendment cannot be 
performed ]. 

[0009] Pixel value dependence region [ in / be / as mentioned above / the amount of amendments for every pixel / 
dependent on a pixel value on the other hand, that is, / dravdng 22 ] Rp Since imaging time changes according to image 
• pick-up mode even when using the solid state image sensor of the flat property which is not, the required amount of 
amendments also changes. However* it cannot amend correctly only by deducting the amount of amendments of the 
constant value which is an output at the time of dark as mentioned above,- That is, although the optical storage time of an 
image sensor changes according to image pick-up mode and it depends for the amount of amendments for every pixel 
on the optical storage time, it is because the storage time of an output is not necessarily in agreement with the storage 
time at the time of an image pick-up at the time of dark, so the exact amount of amendments cannot be obtained. 
[0010] Furthermore, since it is necessary like a JP,2-164184,A publication to also assign "bit length to the amount of 
amendments of each pixel (positive or negative) when performing offset amendment by digital processing, bit length 
(dynamic range) effective in a pixel value decreases. For example, supposing a dynamic range is amount =-of 
amendments 100 in 4096 ■(= 12 bits), effective bit length will be set to 4096-100=3996. . 

[001 1 ] This invention was made in view of the problem of the conventional technology mentioned above, it is used in 
the condition that the temperature of an image sensor is high, or even when imaging time is long, it reduces amendment 
remnants (amendment dispersion), and it makes it the 1st purpose to enable it to prevent deterioration of space 
• : resolution. Moreover, it sets it as the 2nd purpose to prevent reduction of the amount of information acquired from an 
image. Furthermore, even when the amount of amendments for every pixel uses the solid state image sensor of the type 
depending on a pixel value, it sets it as the 3rd purpose to perform high offset amendment of precision. By the case 
where the amount of amendments for every pixel uses the solid state image sensor of the type independent of a pixel 
value further again, even when imaging time changes, it sets it as the 4th purpose that it is made to perform more exact 
offset amendment. 
[0012] 

[Means for Solving the Problem] In order to make the above-mentioned purpose attain, with image pick-up equipment 
concerning this invention, it has a solid state image sensor which outputs image data which consists of a pixel value 
corresponding to a picturized optical image. Furthermore, let it be an important section to have had an offset amendment 
means to amend image data from the above-mentioned solid state image sensor for every pixel based on amendment 
data memorized by a storage means to memorize amendment data measured beforehand and this storage means for 
amending the amount of offset resulting from the dark current for every pixel of the above-mentioned solid state image 
sensor. 

[00 1 3] Especially a property of as opposed to a pixel value of said amendment data with image pick-up equipment 
concerning invention according to claim 2 to 4 has a pixel value dependence region depending on a pixel value, and this 
amendment data is data measured at the time of shipment of the image pick-up equipment concerned. For example, said 
amendment data is data which was made to carry out incidence of the quantity of light of a pixel value corresponding to 
fields other than said pixel value dependence region to said solid state image sensor, and was measured at the time of 
shipment. Moreover, an amendment data modification means to change said amendment data based on imaging time 
which continues carrying out incidence of said optical image to said solid state image sensor, temperature of said solid 
state image sensor, a pixel value of said image data, and one or more combination of each parameter of a location of 
said pixel was added. 

[0014] A substitute means replace the pixel value of the pixel for [ that ] decision especially again by the pixel value 
which calculated from a pixel value of a pixel of that near when it is judged that the above-mentioned amendment data 
exceeds a reference value with a decision means judge for every pixel whether amendment data changed by said 
amendment data modification means with image pick-up equipment concerning invention according to claim 5 exceeds 
a reference value, and this decision means added. Moreover, when in agreement with the substitute address the pixel 
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location for [ by said solid state image sensor ] an image pick-up made the address the above-mentioned substitute 
address memory means remember to be a substitute address memory means to by_which the address with the necessity 
of replacing said image data was made to memorize beforehand, with the image pick-up equipment concerning 
invention according to claim 6, a substitute means replace the pixel value of the pixel by the pixel .value which 
calculated from the pixel value of the pixel of the near added. 

[0015] Especially, with image pick-up equipment concerning invention according to claim 7, said offset amendment 
means was equipped with an A/D converter which changes .an addition result of this adder into digital quantity again 
while it was equipped with an adder adding a D/A converter which changes amendment data into an analog quantity, 
translation data of an analog quantity of this D/A converter, and image data of an analog quantity of said solid state 
image sensor. 

[0016] On the other hand, with claim 8 and image pick-up equipment concerning invention of nine publications, a 
property over a pixel value of said amendment data is a property independent of a pixel value, and this amendment data 
is output data at the time of dark measured in the condition that a solid state image sensor does not carry out incidence 
of the optical image. For example, at the time of said dark, output data are data measured in a frame period of the just 
before at the time of an image pick-up, and added an amendment data modification means to change output data based 
on imaging time which continues carrying out incidence of said optical image to said solid state image sensor at the time 
of the above-mentioned dark. 

[0017] A decision means judge for every pixel whether amendment data changed by said amendment data modification 
means exceeds a reference value especially with image pick-up equipment concerning invention according to claim 10, 
and a substitute means replace the pixel value of the pixel for [ that ] decision by the pixel value calculated from a pixel 
value of a pixel of that near when it is judged that the above-mentioned amendment data exceeds a reference value with 
this decision means added. Moreover, when in agreement with the substitute address the pixel location for [ by said 
solid state image sensor ] an image pick-up made the address the above-mentioned substitute address memory means 
remember to be a substitute address memory means to by_which the address with the necessity of replacing said image 
data was made to memorize beforehand, with the image pick-up equipment concerning invention according to claim 11, 
a substitute means replace the pixel value of the pixel by the pixel value which calculated from the pixel value of the 
pixel of the near added. 

[0018] Moreover, with image pick-up equipment concerning invention according to claim 12, an offset amendment 
means was equipped with an A/D converter which changes an addition result of this adder into digital quantity while it 
was equipped with an adder adding a D/A converter which changes amendment data into an analog quantity, translation 
data of an analog quantity of this D/A converter, and image data of an analog quantity of said solid state image sensor. 
[0019] — 

[Function] In invention claims 1-3 and given in eight, offset amendment is performed based on the amendment data for 
every pixel measured beforehand. In the case of the solid state image sensor of the amount property of amendments that 
amendment data has a pixel value dependence region at this time, it is collected in the amount of incident light 
corresponding to the outside of that field at the time of shipment, and when it is the solid state image sensor of the 
amount property of amendments without a pixel value dependence region, outputs are collected as amendment data at 
the time of dark. Thus, since a collection stage and a collection condition are changed according to the amount property 
of amendments, offset amendment with a precision high with an easy configuration is performed. 
[0020] moreover, claim 4- in invention of 6, 10, and 1 1 publications The inside of each parameter of imaging time, the 
temperature of a solid state image sensor, a pixel value, and a pixel location, The mode which changes the amount of 
amendments in one of the arbitration or the combination of arbitration, or/and a pixel value are more than predetermined 
level at a certain time (). Or since the mode which adds the amendment which replaces the pixel value itself is taken 
when the location of an image pick-up pixel becomes the substitute address measured beforehand, amendment 
dispersion and amendment remnants are reduced, and it becomes much more highly precise offset amendment, and the 
artifact can be reduced. 

[0021] Furthermore, in invention claim 7 and given in 12, since offset amendment is performed with an analog quantity 

and it is changed into digital quantity after that, the dynamic range of an A/D converter spreads. 

[0022] Furthermore, since output data (amendment data) are changed based on imaging time at the time of the dark 

collected just before the image pick-up when there is no pixel value dependence region, it becomes real time 

amendment data which incorporated the temperature change of a solid state image sensor, and it can be managed with 

invention according to claim 9 even if it does not consider the effect which such a temperature change has on offset 

amendment. 

[0023] 
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[Example] Hereafter, the example of this invention is explained, referring to a drawing. In addition, although the 
following examples apply the image pick-up equipment concerning this invention to medical X-ray-diagnosis 
equipment, of course, it is possible to apply to other devices, such as medical endoscope equipment. 

• [0024] (The 1 st example) The 1 st example is explained based on drawing! 
[0025] The X-ray-diagnosis equipment shown in drawing 1 is equipped with the optical system 12 and TV camera 1 3 
which were formed in the output side of 1.1.1 1 while it is equipped with X-ray tube 10 which turns and carries out 
exposure of the X-ray to Analyte P, and the image intensifier (it is hereafter called "LL") 1 1 which receives the X-ray 
which has penetrated analyte. TV camera 13 is equipped with solid state image sensor 13a which arranged the photo 
detector which consists of CCD to two-dimensional corresponding to each pixel in this example. 
[0026] It connects with the X-ray controller 15 through the high-voltage generator 14, and X-ray tube 10 answers the X- 
ray exposure signal S 1 outputted from the X-ray controller 1 5, and the exposure of it has become possible about the X- 
ray . Moreover, LL 1 1 inputs the X-ray which has penetrated Analyte P, the X-ray is changed into the lightwave signal 
corresponding to an optical image, and a lightwave signal is irradiated by solid state image sensor 13a of TV camera 13 

' through the optical system 1 2 which consists of a lens etc. The lightwave signal irradiated by solid state image sensor 
13a is changed into the picture signal of quantity of electricity which corresponds in each photo detector corresponding 
to each pixel. Solid state image sensor 13a performs above-mentioned optical - electrical-and-electric-equipment * 
conversion in response to the driving signal Sd and the pixel address signal Sa which are sent from the. drive circuit 16. 
[0027] The output side of TV camera 13 is further connected to one input edge of the adder 19 of 2 inputs through 
amplifier 17 and A/D converter 18. Thereby, after amplification, A/P conversion of the picture signal outputted from 
TV camera 13 is carried out, it serves as the image data Di of digital quantity, and is inputted into an adder 19. 
[0028] On the other hand, it connects with the output side of the offset memory 20, and the pixel address signal Sa from 
.the drive circuit 16 mentioned above inputs another input edge of an adder 19 into the input side of this offset memory 
20. The offset memory 20 is made to have memorized in advance the offset data Doff as an amount of amendments 
decided for every pixel of solid state image sensor 1 3a (for it to be & positive or negative value for every pixel). This 
offset data Doff It is for amending an output at the time of dark, and collects and memorizes before the times of use of 
equipment, such as the time of shipment of equipment, beforehand. In addition, pixel value dependence region Rp for 
; : which the amount of amendments (= variations) as shown in the "amount of amendments-pixel value" property of solid 
state image sensor 13a at drawing 22 at the time of collection of offset data depends on a pixel value When it is, it is this 
pixel value dependence region Rp. It collects by carrying out incidence of the optical image of a pixel value to avoid to 
solid state image sensor 13 a. 

[0029] The offset memory 20 is the offset data Doff of the address specified by the pixel address signal Sa. It is made to 
synchronize with arrival of the image data Di from solid state image sensor 1 3 a, and outputs to an adder 19. 
[0030] Thereby, an adder 1 9 adds two input data and sends addition data to CRT (cathode-ray tube)22 which is TV 
monitor through latter D/A converter 21 . Consequently, an radioscopy image is displayed on real time in CRT. 
[0031] Furthermore, the input machine 24 for carrying out the manual entry of the controller 23 which manages the 
whole equipment through the X-ray controller 15 or the drive circuit 16, and the information required for that controller 
23 to this X-ray-diagnosis equipment is formed. 

[0032] Thus, while carrying out exposure of the X-ray from X-ray tube 10 and obtaining an radioscopy image in this 
example, it is the pixel value dependence region Rp. In solid state image sensor 13a which it does not have, it is the 
pixel value dependence region Rp about an output again at the time of dark. To solid state image sensor 13a which it , 
has, the offset output value is beforehand measured for every pixel, and it is offset data Doff about this measured value. 
It carries out. And the offset data Doff is added or (when offset data Doff is positive) subtracted for every pixel to the 
image data Di outputted from solid state image sensor 13 a, and offset is amended automatically (when offset data Doff 
is negative). Consequently, pixel value dependence region Rp While not being concerned with existence, but being able 
to acquire offset data required to offset the actual dark current good for every pixel and being able to amend the amount 
of offset to high degree of accuracy, dispersion between the pixels in offset amendment is cancelable good. By this, the 
resolution of an image cannot fall but can raise the S/N ratio of an image. 

[0033] (The 2nd example) The 2nd example is explained based on drawing 2 and drawing 3 . In addition, the same sign 
is given to a component the same as that of the above-mentioned example, or equivalent, arid explanation is simplified 
or omitted (suppose that it is the same about the 3rd example or subsequent ones). 

[0034] This 2nd example also takes into consideration imaging time (time amount which continues carrying out 
incidence of the optical image to a solid state image sensor). 

[0035] The X-ray-diagnosis equipment concerning the 2nd example makes a controller 23 to the imaging time 
information Stime supply the pixel address signal Sa to this offset data generation circuit 30 from the drive circuit 16 
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again while it replaces with the offset memory of drawing 1 in the 1st example and forms the offset data generation 
circuit 30, as shown in drawing 2 . For this reason, a controller 23 supplies the imaging time information Stime with . 
reference to the imaging time data memorized beforehand according to the image pick-up mode (fluoroscopy mode / 

i photography mode (long duration exposure mode / short-time exposure mode)) specified through the input machine 24. 
[0036] As specifically shown in drawing 3 , the offset data generation circuit 30 was equipped with the multiplier 32 of 
2 inputs which connected one input edge to the memory read-out side of the coefficient memory 31 which receives the 
imaging time information Stime, and this coefficient memory 3 1 , and the offset memory 33 which receives the pixel 
address signal Sa, and has connected the read-out side of that offset memory 33 to the input edge of another side of a 
multiplier 32. The outgoing end of a multiplier 32 is connected to one input edge of an adder 19 like said 1st example. 
[0037] Offset data Doff * for every pixel collected like the 1st example is storfed in the offset memory 33 in advance. 
For this reason, the offset memory 33 outputs offset data Doff * corresponding to the address specified by the pixel 
address signal Sa to a multiplier 32. On the other hand, the coefficient memory 3 1 stores beforehand the coefficient 
corresponding to the merits and demerits of imaging time, like drawing 4 , reads coefficient-C time corresponding to the 

• exposure time information Stime, and outputs it to a multiplier 32. That is, when it is ordered a switch in image pick-up 
mode from the input machine 24, the exposure time information Stime switches and coefficient-C time is also 
automatically changed into the value corresponding to the merits and demerits of expos 

[0038] Thus, the carrier beam multiplier 32 performs the multiplication of "Doff =Doff *xCtime" for offset data Doff * 
and coefficient-C time which were generated, and it is the final offset data Doff. It calculates for every pixel. This offset . 
data Doff In an adder 19, it is added to the pixel data Di, and the saijie offset amendment as the above-mentioned is 

given. ; 4 . 

[0039] therefore, the offset amendment which originated in the dark current at the time of radioscopy according to this 
. example - every pixel --' and since it carries out in consideration of the merits and demerits of imaging time, whether .it 
is prolonged exposure time, such as exposure mode, or is short-time exposure time, little.highly precise offset 
amendment of amendment dispersion which is not influenced by the merits and demerits of the optical storage time can 
be performed for a long time. 

[0040] In addition, the offset data generation device in this example may be constituted as shown in drawing 5 . That is, 

offset data Doff corresponding to the merits, and demerits of imaging time, store the offset data for a selectable multiple 

frame in the offset memory of the offset memory circuit 34 beforehand, and corresponding to the exposure time 

information Stime and the pixel address signal Sa It can be made to carry, out read-out directly for every pixel. 

[0041] (The 3rd example) The 3rd example is explained based on <kam_ng4 - dramng 8 . 

[0042] This 3rd example also takes into consideration the operating temperature of a solid state image sensor. 

[0043] The temperature sensor 39 which detects the temperature of solid state image sensor 13a is formed in TV camera 

1 3 of the X-ray-diagnosis equipment shown in drawing 6 . This temperature sensor 39 changes by the thermistor, the 

thermocouple, and the semiconductor sensor, and is arranged near the solid state image sensor 13 a. Thereby, a 

temperature sensor 39 outputs the temperature detection signal (for example, resistance value change) Ctemp 

corresponding to the operating temperature of solid state image sensor 1 3a to a controller 23 mostly. 

[0044] While a controller 23 performs control about X-ray exposure, it inputs the above-mentioned temperature 

detection signal Ctemp periodically, usually calculates the operating temperature of solid state image sensor 13a which 

changes gradually by the table look-up, and outputs the element temperature information Stemp corresponding to the 

result of an operation to the offset data generation circuit 40. 

[0045] This offset data generation circuit 40 is equipped with a coefficient memory 41 , a multiplier 32, and the offset 
memory 33 as shown in drawing 7 like the above-mentioned. The coefficient memory 41 has memorized beforehand 
coefficient-C temp (refer to drawing 8 ) corresponding to the size of the operating temperature of solid state image 
sensor 1 3 a, and outputs coefficient-C temp according to the temperature value of the element temperature information 
Stemp that it inputted to a multiplier 32. The pixel address signal Sa is similarly supplied to the offset data generation 
circuit 40. For this reason, in the offset data generation circuit 40, it is based on the element temperature information 
Stemp and the pixel address signal Sa, and is offset data Doff like the 2nd example. It is generated. 
[0046] Therefore, the operating temperature of solid state image sensor 13a which changes every moment is measured 
in detail, and offset amendment seasoned also with an amended part according to this temperature value is carried out 
for every pixel. Consequently, even when the operating temperature of solid state image sensor 13a therefore goes up to 
increase of the operating time of the element itself, or the rise of environmental temperature, the precision fall of the 
offset amendment resulting from such a temperature change can be prevented, little highly precise offset amendment of 
amendment dispersion can be maintained, and the perspective diagram image of high quality can be obtained. 
[0047] In addition, the above-mentioned offset data generation circuit 40 is the offset data Doff for the multiple frame 
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which is different for every temperature like a thing given in drawing 5 although considered as the configuration which 
puts side by side a coefficient memory 41 and the offset memory 33: The stored offset memory circuit is equipped and 
you may make it supply the element temperature information Stemp and the pixel address signal Sa to this offset 
memory circuit. 

[0048] (The 4th example) The 4th example is further explained based on drawing^ - drawing 1 1 . 

[0049] This 4th example tends to consider the quantity of light which carries out incidence to a solid state image sensor, 

i.e., a pixel value, and tends to perform more proper offset amendment. As shown in drawing 22 depending on the class * 

of solid state image sensor, there are some from which the proper amount of amendments (the variations of a pixel 

value: refer to drawing 21 ) changes according to a pixel value. Although the transfer remnants of a charge arise in the 

transfer process of the charge on a solid state image sensor, since it is dependent on the amount of the charge to 

transmit, the degree of these transfer remnants changes the amount of amendments as mentioned above. 

[0050] X-ray-diagnosis equipment given in drawing 9 is making the output of A/D converter 18 which changes the 

output of TV camera 13 into digital quantity input as pixel value information Spx that it should correspond to change of 

this amount of amendments while it is equipped with the offset data generation circuit 50 and makes the pixel address 

signal Sa input into this generation circuit 50 like the above-mentioned from the drive circuit 16. 

[005 1] The offset data generation circuit 50 is equipped with the multiplier 32 which hangs the read-out data of the 

coefficient memory 51 to which the pixel value information Spx is made to supply, the offset memory 33 to which the 

pixel address signal Sa is made to supply, and both the memory 5 1 and 33 as shown in drawing 10 , and is the 

multiplication result Doff of this multiplier 32. An adder 19 is supplied like the above-mentioned example. A coefficient 

memory 51 outputs the coefficient C px (for example, if a coefficient C px will also become large if a pixel value 

becomes large, and a pixel value becomes small on the contrary, a coefficient C px will also become small) 

corresponding to the specified pixel value information Spx (the amount of incident light), as shown in drawing 1 1 . 

[0052] For this reason, offset data Doff supplied to an adder 19 from the offset data generation circuit 50 Since it is 

corrected for every pixel according to the pixel value, the output "Di+DofF of an adder 19 is corrected according to a 

pixel value. Therefore, since offset amendment resulting from the dark current is carried out in consideration of a pixel 

value, little highly precise offset amendment of amendment dispersion is carried out. 

[0053] (The 5th example) The 5th example is further explained based on drawing 12 and drawing 13 . 

[0054] This 5th example takes into consideration the location of each pixel of a solid state image sensor. According to 

the location of a pixel, the proper amount of amendments for every pixel changes. Although the transfer remnants of a 

charge produce this in the transfer process of the charge on an image sensor, it originates in the degree of these transfer 

remnants changing with transfer path length. 

[0055] The X-ray-diagnosis equipment of this example is [ the path length conversion circuit 60 which converts that 
pixel address into the transfer path length TL in response to the pixel address signal Sa as shown in drawing!! , and ] 
the amount Doff of amendments corresponding to the transfer path length TL which converted. It has the offset memory 
61 to output. The offset memory 61 is the amount Doff of offset amendments which decreases the more the more the 
transfer path length TL becomes long, as shown in drawing 13 . The amount Doff of amendments corresponding to the 
transfer path length TL which property data was memorized beforehand and ordered from the conversion circuit 60 
Read-out has become possible. Offset data Doff by which reading appearance was carried out from the offset memory 
61 It is sent to an adder 19. Other configurations are the same as that of the 1st example. 

[0056] For this reason, according to this example, highly precise offset amendment which changed the amount of 
amendments for every pixel location can be carried out, the fall of spatial resolving power and the fall of a S/N ratio 
resulting from the difference in the transfer remnants of a charge can be prevented, and a high-definition fluoroscopy 
image with little amendment dispersion can be obtained. 

[0057] (The 6th example) The 6th example is explained again based on drawing 14 - drawing 16 . 
[0058] This 6th example is applicable to the solid state image sensor of the amount property of amendments without the 
pixel value dependence region Rp as shown in drawing 22 mentioned above about an improvement of the collection 
stage of the amount of amendments. 

[0059] The X-ray-diagnosis equipment concerning this example is equipped with the offset data generation circuit 70 
which inputs the imaging time information Stime outputted from a controller 23 and the drive circuit 16, and the pixel 
address signal Sa, and the electronic switch 71 which has two change over edges a and b which switch according to the 
switch change over signal S2 from a controller 23 like drawing 14 . The electronic switch 71 is inserted between A/D 
converter 18 and adder 19 in the output side of a solid state image sensor 18, and the offset data generation circuit 70. 
That is, while the common edge c of an electronic switch is connected to the outgoing end of A/D converter 18 and one 
change over edge a is respectively connected to one input edge of an adder 19, another change over edge b reaches the 
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offset data generation circuit 70. This electronic switch 71 switches to the change over edge b side at the change over 
edge a side at the time of OFF, when the switch change over signal S2 is ON. 

[0060] The offset data generation circuit 70 is equipped with the offset memory 72 which inputs the pixel address signal 
. Sa while it is equipped with the multiplier 32 of 2 inputs which consider die coefficient memory 3 1 which outputs 
coefficient-C time which inputs the exposure time information Stime and corresponds, and.coefficient-C time as one 
input. The store / read-out control signal SW/R which controls the read-out mode from [ from a controller 23 ] the write 
mode to this memory 72, and this memory 72 further in this offset memory 72 It is supplied. While image data Di inputs 
into the data write-in input edge of the offset memory 72 through the change over edge b of said electronic switch 
corresponding to this store/read-out, the data readout edge has the composition of reaching another input edge of said 
multiplier 32. 

[0061] A controller 23 is the store / read-out control signal SW/R which serves as. ON (at the time of a store), and OFF 
(at the time of read-out) synchronizing with ON (change over edge b side) of the switch change over signal S2, and OFF 
(change over edge a side) while outputting the imaging time information Stime according to image pick-up mode to the 
• offset data generation circuit 70. It outputs. Corresponding to photography mode, this controller 23 carries out X-ray 
exposure and offset amendment* as shown in drawing 16 . 
[0062] Other configurations are the same as that of the 2nd example. • 

[0063] Actuation of this example is explained based on drawin g 16 . When it is in the condition that exposure of the X- 
ray is not carried out in a certain image pick-up mode 1 (for example, short-time exposure mode), they are always the 
switch change over signal S2, and a store / read-out control signal SW/R. It is Set as ON (refer to drawing 16 (d) and ' 
(e)). Thereby, since the switch path of an electronic switch 71 is on the change over edge b side, the outgoing end of 
A/D converter 1 8 is connected to the offset memory 72, and just before [ Di ], i.e., the image data of one frame ago, is 
always periodically written in the offset memory 72 as offset data. Thereby, the offset data of the offset memory 72 is, 
updated for every frame, and is the newest data. 

[0064] Now and time of day tO Image pick-up mode presupposes that it is not yet ordered X-ray exposure, although the 
mode 2 (for example, long duration exposure mode) was ordered (refer to this drawing (f)). Thereby, the gap of the 
frame signal VD is changed (for example, refer to this :drawing which becomes long (a)), and the offset data newest by 
; one-frame delay is written in the offset memory 72 for every frame concerning this new imaging time (for example, the 
image data Di in Frame Fn is written in by degree frame Fn+1 as offset data). 

[0065] In this condition, it is time of day tl. If the X-ray exposure signal SI which directs X-ray exposure initiation is 
turned on (refer to this drawing (a)) Degree frame Fn+1 After actual X-ray exposure was started by start time tla (refer 
to this drawing (c)), Frame Fn applicable to ON of the X-ray exposure signal SI At time-of-day tlb in which image data 
Di carried out write-in completion at the offset memory 72, they are the switch change over signal S2,.and a store / read- 
out control signal SW/R shortly. It both synchronizes and falls off (refer to this drawing (d) and (e)). Consequently, the 
switch path of an electronic switch 72 changes to the opposite change over edge a side, and changes the offset memory 
72 to a read-out condition. 

[0066] By this, from the offset memory 72, reading appearance of the newest offset data Doff* of the pixel 
corresponding to the pixel address signal Sa is carried out, coefficient-C time according to the exposure time 
information Stime at that time multiplies this data Doff *, and it is the last offset data Doff. It calculates. Since the adder 
1 9 is supplied, the translation 'data Di of now and A/D converter 1 8 is the offset data Doff of the newest [ translation 
data / Di / the ]. It adds or subtracts. This offset amendment is performed for every pixel, 

[0067] Then, time of day t2 If the X-ray exposure signal S2 becomes off, actual X-ray exposure will also be ended 
synchronizing with this. However, the switch change over signal S2, and a store / read-out control signal SW/R An off 
condition is maintained to degree frame to which the image data of the frame concerning the exposure termination is 
outputted from solid state image sensor 1 3 a, and the X-ray picture by which offset amendment was carried out 
according to image pick-up mode is displayed on CRT22. 

[0068] And time of day t3 which the frame of an image processing finishes The switch change over signal S2, and a 
store / read-out control signal SW/R ON rises, and as mentioned above, the newest image data Di is serially written in 
the offset memory 72 as offset data. 

[0069] thus, even if it could use the offset data which collected optical images to the timing in front of the image pick- 
up which does not carry out incidence in the case of the solid state image sensor without a pixel value dependence 
region and imaging time changed, it corresponded to the merits and demerits of the imaging time ~ offset amendment of 
real time can be performed mostly. Consequently, since the amounts of amendments are collected under the temperature 
of a solid state image sensor in case an image pick-up is actually performed while high offset amendment of precision 
can be carried out, the amendment according to the temperature of a solid state image sensor which was mentioned 
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above has the advantage that become unnecessary and an element configuration and amendment processing become 
e.asy. 

[0070] (The 7th example) The 7th example is further explained based on drawing J7 and drawingI8 . This 7th example 
is the amount Doff of offset amendments. It is related with a cure when an absolute value is large. 
[007 1 ] As mentioned above, it responds to imaging time, element temperature, a pixel value, and a pixel location, and it 
is the amount Doff of offset amendments. Although a predominance of the technique to amend is very high, an error 
may be included slightly. Even if the rates of this correction error are few, it is the amount Doff of offset amendments. If ' 
an absolute value is large, a considerable error may remain in the amended image data "Di+Doff ' , and, in such a case, it 
can also become the cause of an artifact. Then, this example is the amount Doff of offset amendments. Even when an 
absolute value is large, it targets to offer an image with little artifact. 

[0072] The X-ray-diagnosis equipment shown in drawing 17 is the amount Doff of offset amendments from the pixel 
address signal Sa and the offset data generation circuit 30 from the drive circuit 1 6. It was made to input, it was inserted 
between the substitute address decision circuit 80 which determines substitute pixel address Sa*, arid an adder 19 and 
D/A converter 2 1 , and it has the substitute circuit 81 which replaces the pixel value of determined substitute pixel 
ciddrcss Ssl^ 8 

[0073] The substitute address decision circuit 80 is the amount Doff of offset amendments, as shown in drawinglS . It 
has the comparator 83 which compares the absolute- value circuit 82 which calculates an absolute value with the 
reference value De of the amount of offset amendments beforehand determined as the output of this absolute-value 
circuit 82, and the gate circuit 84 which are opened and closed in response to the comparison result of a comparator 83. 
A comparator 83 is the amount Doff of offset amendments. When an absolute value is below the reference value De, the 
output is maintained at OFF, but when a reference value De is exceeded, it rises to ON. Although the output of a 
comparator 83 serves as open (OFF) during OFF and a gate circuit 84 intercepts the pixel address signal Sa, when the 
output of a comparator 84 is ON, it becomes close (ON) and the pixel address signal Sa is passed. Consequently, the 
pixel address signal Sa at that time is supplied to the substitute circuit 81 as substitute pixel address Sa* from a gate 
circuit 84 at the time of the pixel address with which the output of a comparator 83 is turned on. 
[0074] The substitute circuit 8 1 has a data register, a store, a read-out circuit, etc., and replaces the pixel value when 
being ordered in substitute pixel address Sa* with the pixel value of 1 pixel of contiguity. As this substitute, the average 
is calculated from the pixel value of two or more adjoining pixels, and the technique replaced by that average can also 
be adopted. The substitute circuit 81 supplies the image data "Di+Doff* which outputted namely, amended [ offset ] the 
adder 19 to D/A converter 21 of the next step as it is, when not ordered in substitute pixel address Sa*. 
[0075] Other configurations and functions are the same as that of the thing of the 2nd example. 
[0076] Thus, the amount Doff of offset amendments generated in the offset data generation circuit 30 When an absolute 
value exceeds a reference value De, the pixel address is automatically determined by the substitute address decision 
circuit 80. The pixel value in which the image data of this pixel address has a possibility that a pixel value may be 
replaced in relation with a contiguity pixel in the substitute circuit 81, and the comparatively big offset error may be 
contained is processed exactly. Consequently, while being able to offer an image with little artifact, the preventive 
measure of a duplex is given by the offset amendment and substitute by addition (subtraction) to amendment of an 
output at the time of dark, and that reliability becomes very high. 

[0077] In addition, at this example, it is the amount Doff of amendments. Although it was made to replace if needed 
once not having been concerned with whether an absolute value is larger than a reference value but performing offset 
amendment by addition (subtraction), a switching circuit is inserted between the offset data generation circuit 30 and an 
adder 19, and it is the amount Doff of amendments. When an absolute value is larger than a reference value, it can avoid 
performing offset amendment by addition (subtraction). 

[0078] Moreover, although the above-mentioned example was made into the parameter of offset amendment of imaging 
time, it can carry out similarly about an output (the 1 st example), the temperature (the 3rd example) of a solid state 
image sensor, a pixel value (the 4th example), and a pixel location (the 5th example) at the time of the dark for every 
pixel collected in advance. 

[0079] The modification of the 7th example of the above is shown in drawing 19 . As shown in this drawing, this X-ray- 
diagnosis equipment was replaced with the substitute address decision circuit 80 mentioned above, and is equipped with 
the substitute information memory 86 to which only the pixel address signal Sa is supplied. The address which needs to 
replace image data before the times of equipment use, such as the time of shipment of this equipment, is measured by 
this substitute information memory 86, and that substitute address is written in it. For this reason, when the pixel address 
signal Sa corresponds to the memorized substitute address, substitute command signal Scd= ON is sent to the substitute 
circuit 81 from the substitute information memory 86, and image data is similarly replaced by having mentioned above 
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from it. the time of the pixel address signal Sa not corresponding to the memorized substitute address - substitute 
command signal Scd= -- it becomes off and substitute actuation is not carried out. Thus, according to making it 
fiinction, substitute actuation is attained with a easier configuration. 
. [0080] (The 8th example) The 8th example is further explained based on drawing 20 . this example is related with the 
fitting location of an offset amendment device. 

[0081] The X-ray-diagnosis equipment shown in dr awin g 20 changes the location of the offset amendment device of a 
thing given [ concerning the 1st example ] in drawing 1 . Specifically, amplifier 17, the analog mold adder 90 of two 
inputs, amplifier 91, A/D converter 92, the digital processing circuit 93, and A/D converter 21 are inserted in this order 
between the output side of TV camera 13, and CRT22. On the other hand, it is the amount Doff of offset amendments. 
The read-out side of the offset memory 20 to read formed another D/A converter 94 and another amplifier 95 in this 
order, and has connected the outgoing end of amplifier 95 to the above-mentioned adder 90. 

[0082] The amount Doff of offset amendments of the digital quantity by which reading appearance was carried but by 
this corresponding to the pixel address signal Sa After being changed into an analog quantity by D/A converter 94, it 
• results in an adder 90. Since image data with an analog quantity is supplied to the adder 90 for every pixel, offset 
amendment "Di+Doff ' of an analog quantity is carried out in an adder 90. After this amendment result is returned to 
digital quantity with A/D converter 92 after that, it is given to required digital processing in the digital processing circuit 
93. Then, image data is returned to the picture signal of an analog quantity with D/A converter 21, and is displayed by 
CRT22 , 

[0083] Thus, before changing offset amendment into digital quantity, by carrying out with an analog quantity, all the bit 
length of A/D converter 92 can be effectively used as a part for image data, and bit length which was mentioned above 
is taken by offset amendment, and can avoid the problem that effective, effective bit length decreases. 
,[0084] In addition, this example is the offset data Doff for every pixel collected at the time of shipment etc. Without , 
being based and being limited to the configuration which carries out offset amendment The offset amendment (the 2nd 
example) based on imaging time, the offset amendment based on thfe temperature of a solid state image sensor (the 3rd 
example), It can carry out similarly about the offset amendment (the 4th example) based on a pixel value, the offset 
amendment (the 5th example) based on a pixel location, and the offset amendment (the 7th example) by substitute. 
; : [0085] In addition, although the above 2nd - the 5th example explained the example carried out about what set up the 
parameter (imaging time, element temperature, a pixel value, pixel location) of offset amendment according to the 
individual again, it may consider as the parameter which combined the thing of arbitration suitably among these 
parameters, i.e., imaging time, element temperature, the pixel value, and the pixel location, and you may carry out about 
it. Moreover, you may carry out, combining suitably the offset amendment concerning those parameters, and the offset 
amendment by substitute. 
[0086] 

[Effect of the Invention] As explained above, according to this invention, the amount of offset resulting from the dark 
current of a solid state image sensor It responds to whether a pixel value dependence region has the amount of 
amendments. A proper mode for example, the mode amended in the amount of offset amendments for every pixel 
beforehand measured at the time of shipment etc. when there is a pixel value dependence region - The inside of each 
parameter of imaging time, the temperature of a solid state image sensor, a pixel value, and a pixel location, The mode 
changed into digital quantity after performing offset amendment with the mode which changes the amount of 
amendments in one of the arbitration, or the combination of arbitration, the mode in which a pixel value adds the 
amendment which replaces the pixel value itself more than predetermined level at a certain time, and an analog quantity. 
The mode amended for every pixel with output data (amendment data) at the time of dark when there is no pixel value 
dependence region, The mode which changes output data (amendment data) based on imaging time at the time of the 
dark collected just before the image pick-up, After performing offset amendment with the mode and analog quantity 
with which a pixel value adds the amendment which replaces the pixel value itself more than predetermined level at a 
certain time, since it amends in the mode changed into digital quantity While reducing amendment remnants and 
amendment dispersion remarkably and raising spatial resolving power The fall of the information which can obtain the 
image of the high quality which raised the S/N ratio by reduction in the artifact, and is acquired from an image can be 
prevented, the bit length of an A/D converter can be used further effectively, and the dynamic range of an image can be 
raised. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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na. 

-#©Ei^it RtfiitrSBiiSfrDttg©^^---*© 20 

fcfilEf- * ASM^i^. 6 *>S*%iB*»K: AWT 
«#OIR#a i . c ©«»f#S«: <fc 0 ±9MJEf- *#3t 
»ffl*jBA4ifiI»fStifci#. *©^*f*©HSR© 
Bl«l6**©a«©BiR©Bl«ia*63lM)A:lBRIB«:H 
fttSBft^Si £FttJIlUfc£ i -T 

iats©}iit$ig„ 30 
[ft#«6] wiBiB*f s -**BiiiT*!B^*S7 

f u * j* * y ^mcmm #fca&7 f k-jw s 
it, •?-©iiS©liSfil ; &^©jfl^©ii^©ffi^fii3ti i 6 
*&/ciiiJg{iitcg&-f £a&#& i *ttfln 1/ fc c i 
m<t t <sn *«4tats©»{^g. 

H©77 a *«©£»**- * iWBllittWMS^T^ 40 
a y*©HH»f - * i fcttltlf ajJDlTSli £<f AS i i 

fecc. c©jjngLS©fl[i»M*47 r ^f^a(c^-rsA 

6fafc©Ji&gig. 

[«*3S8] iJiaiiiEf f -*©SiSRfa(c»T4«tttt 

#^«*@<*»tfSR*©A*t<* ^fti^trissnfc 
nt^w^r- $rr*sitjj&i i aa*©flHK&B. 

[S*#E9] HuiaBgB^Hi^^-^ii^BSCilii©^ 
U-AMIfflfcTiMESftfcf*-*?**). W8B36*«* 50 
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2 

iwea*«8^^KA«i/tt»siifti^iii(cit-3i»-c± 
L/fcft*«8ta«s©ja^g„ 

1 0 ] wiMMiET- * §£M^8(c J;D^I3 
* 4«K*&i . C (Omm^mc «fc O ifBffiiEr- * *i 

^ffifcsusiWKSftfci*. *©ww*f*©MjR 

©ffl^ffi£*©fi#©ii0R©ili3Rffi#> fcjfc&fcBi^ffi 

WfcT4»ft#ai*tf»ILfcC i*w»i-r*»swi 

9iat?©jffs^g. 

[n$n i i 3 wen***- * 

7FU***«>«1t3ttfca»7 Fl/Xy*y*Ri. 

WEHftawafrr-ic «t ««ii»tft©iiHRffiK^±iesjfe 
7 f * y *«KiBtt «*-&fc»ft7 f u xfc-gc-r 
Sit. ^©®^©iaS<I**©jfi$©ilis£©iliS{firt> 
6#ftfciHHifc«fcTa«**8£ * Ftfln ufc c i 4 

i - j- *i8* jr 9 gag©tM&a. 
insm 1 2 ] Buia^-7 * ? f ffliE^KtsffliEf 1 - * 

*77oyjBcS»-r4D/ASajlBi» C©D/A^ 
^SH©T t P ^fi©a»f* - * i |}El*«a«8R^©7 

7 □ tfmomm?- * t znm-rzimmt *mz.z> t 

ifeK. c©^»S©»nfMSiR*f r ^i'JVfiK^Jft-r4 
A/DWI««itteCi««iir*»*i9. 10 

xa: 1 1 fais©a^iia„ 

[»^©»»«:3^] 
[0 00 1 ] 

[«^±©*ijffl^if] c©«Wtt. xa^Br^a^itC 

fT-il/tCCD (Charge Coupled Device ) £ti'©[I 
[0 002] 

[^*©s^] se*. c<Dm<Dmmi&zmmtcm% 
tor. w^.«Effi©x^^a*5*So c©x^s 

>f>->7 7 ^t(I. I. ) T*B#«:SBfcSti. c 
©#«#!WIH**MfcA»3ft*. IS^JIB-CB. *© 
TV^j>7 ©Q «fc 0 . 36fll^«Slfll^«: 

g&stis. -e-tr. c©ii^a*>6tH^§*a/c*m 
[0003] H*»**?-x?tt. s^ciEgsns^ 

«Wi. ifiF-TS. it 

*3nfciii^M^i=&WL,TL>S 0 C©#3SWH©HJR 

6©m«»tt-e©a**7H2 9 F»iurwaHJf«B« 

©*BSR©HW?«iS6Kfi«3ns©-C. CO^t-;!- 

[0004] c©*7t? HiiE«ctttt*©f4&&i* 
5. ^©-oiU, BfB#ii«*>6IISB#ffl*^-5EU^ 
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a-s 0 tit. w\<m&tbx. wz-tf. #ga¥2-i6 
4 i 8 4^#Riai£©Ap<. %&&zm#mm*icA 

[0005] 

CIMftWBfcOJ: 5 L*»bft**6. -b&L 10 

©R5g#*->fc. 

c o o o 6 ] or, mmmmvmmm-e&mzmv 

«. ^dBiii3({3&iB«i«©tf6o#(citaH-rs»^. lift 

*ff©Mfc-Ctt*+ar. WEllt/^<%D. ■«© 
SW5W©«»ttiE1ltft«#»-C**lc4PJto6r. ^© 20 

»*» e>ff 6*i*tWM#*<i>T 4 4 1» oraiitf* -5 yt. 

[0 00 7 ]-*. *Wffl***AW*oa*«>6llU 
gK^SKt, WE»lS*M8t»ft£. «T©*W£**» 

to 0 0 8 ] *r. ffijft#©ffijEsa«»ctt#-f a 
xffi<&tttiH2 10*9 teas ns. BH-ctt. it fast 

BtWfcSWSlHI ft i'©s£#£5&# 1 * 2 fc**. £ 30 

t. it 7 1 * e ^7 7 2 (c^t 

ft\frh%&2K.mt ft* > 0"Cl»4. 

©*57©«fc5fc£3ft4. ffitttcHSffil (=3fc©3£3 
©^U^;U) . tStttc^ < = JtiES) 

h$© riHMi-se^j «Ftt*aturi»*. c©&tta> 

6&rt>*«fc5«:. «JR«=o (up*. B§B#l±i*) 
SffiPVd $T?©t5H (9»Rfitic#SARp ) ra:. 
««>*&«lXett^6fft««:iitDU S3MPVd£(Mr 40 
ttaE^ffl^s-Sifto-C^*. C©J:5ftf$tt*5*-rH 
*»«**©*£> l»R{ltt9«Rp r5iBgB#m*iffl 
iEMtfUftSfc*. BJgffift#iSiSRp fcASA»*U-< 
jUD&frfc. lEStft^-7-fe-y H«iE*t79Ci*Jr*ft 

[0 00 9] ±j£UcJ: 5(t. BS#©itjEfi# 
BBR|Kc«a?LftH. OS 002 2tCfcWSIB&fiifl<# 
^Rp hftWttOHttaHWfrffcttfflf* 

sfcSftHiEafcSebS. l,frU Jd£©J:5OT3tfJ2> so 
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r#> £-£{fi©ffllEfi£g 1 < JOtTtt. iEWKHtiE 
■C#ftl». *ftfo%. FKj£CT»»R^©je 

ssn#ia^fc o . H^s©fitiEa«-e©*gs^r B i«: 

s^r Ofe-»Uftt»fc». jE*ft»iE«*»*C i*»"C 
[ o o 1 o i s &k. - 1 6 4 1 8 4#^gfa 

#li^©ffliE* (iEXfcCft) fcfctf? hfi*«!JS 

#409 6 (= 1 2tT» h) "CffliE«=- 1 0 0"C*>4 
*»ft£» Ffttt. 4096- 1 00 = 39 
96£ftoTb£5. 

[0 0 1 1 ] coWJBtt. ±&l/fcfi£*&ffl5©|85jffl«:ffi 
A-cftSftfcfco-c. itit3£F©aiKifflft>imrllffl 

r-SCt^miOSWiT*. *fc. Mbb>6ft6ti* 

«R**«UBr ffiS©Bt>*7-fe9 hffilE 

m.wm%m<c<m o ft t» * a ^©Hftaw**^ *« 

[0012] 

©Hfitf-**ffl3&#ttffliE-r*:t7-fe9 hffliE^lai 

[ o o 1 3 1 1 < n*m2 ^tmnomtttmwi 
j««s«Jifl«ni©afifi9K:iij5e3nfcf t -*-c**. 

^©flB«K»j*LfcliHJ«©*«*IWBHfStfM5^ 

mffiimimm*icx*iL,mttmm®. mm 
w^©(4a©s^"v ^ - * © i ^x«ig®t©$i^^t)-& 

K»-5l»rmailiEf s - * ££H-f £ fflilEr- ^^M^ 
[0 0 1 4 ] 4 < ftSfc. ff#JI5IBiS©&WC&SJS 
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*4«K3*ifc4*. *©¥ffift*©ii£©ii 

K«4Ji«SgB-ett. SMH*^- **«!**-*£«© 
$>sr F UXfc^EttStffcMftr F y*R 
4, fflGSttiMtX-T-tC J: S&fc2t&©ii3RftH*5±SE 
g&7 FU^^t #^CfBtft3-tf/cg&7 F U^iC- 10 

I o o 1 5 ] i < <c*fc, «t^7SBi^&93ccfl&ii 

*o D/ASSftai, c©D/A«8W 

^»©«®r- * £ £AP#f & AM 4 4 i 6 

[0 0 1 6] I»*PS8, 9iB4&©f&WC&£fg& 20 

«* HftJMH*?© AJ* 3 l »tt»r »BE 3 ftfcBf B* 
B#©itif©7 u - A»CTj|J^§ ft/c^- *-c#> 0 . 

Ka^^T±fBHiB#ffl^f : - * ^^H-r ■suKE-f - *g 

[ 0 0 l 7 ] 4 < it** l OKtt©ftHtcfli*itft 

K#S4. c©«»r^ti:j:i9±gBffliE7 : -i?^a<ifii 
*jH*.S4fl»rS*ifc£*. «(0!NK»ftC!)P»(i9iajR 
fii^-ecifi^cDBj^ojii^fii^^^/cii^fflccg^T 

£>£7 FU*£WIBtt3tffcg&7 FU*y*y^R 
4. ttriBH<*»»»^KJ:5»«St^©Iia*ffig*J±gB 
g&7 FUXy*y^clBtt3#fcg^7 FbXic- 

g;T-54^, ^(ommomMB^^oBWom^omM 40 

fii*> 6#»/c«$ffitCg&'r SS8HM84 iffla btc. 

[o 0 1 8 1 *fc. mm 1 ztmomicmimm 

+7-fe^ hffliE*K«fflriEr-^*7^n^a 
ic^&TTSD/A^&t^ C©D/A^&32©7t-p 

vmvmpi?- * 4 BTEHtHsiaR^r ^ o ^fi©a 
*?-*±zim-rziimmt*m*.&tti>tc. c© 

C0019] 

im ] m?m 1 - 3 ru 8 sttwaii-ctt. ^aaje 50 
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Kith. nm>m,>*7*v uti&WTbti*. 

[0020]Sfc. 8H#14~6. 10, 1 lfBt&©& 
ijrcii. H&Bm Sftiift*?-©S& iBJRH, DB5R 
ffiS©£A5>-i»©rt. ffiff©— oX«ffit©iffl.&£ 

SEl^JWSU:*^* (XB. teflPi^ffig^^J&Sfl 
£LT$>£g&7Flx;Ucftofc4£) CctSEXffigft 

[ 0 0 2 1 ] S 6>fC, H^Jg7 SO' 1 2IB«©«WT 
(*. 7+V?&<D$t*7tv HiiE*ffl». *©a» 

[0 02 2] 3 n«qi9GttOlH!r». HXfB 

aww>iaiwtc«« ufcwm*^— 

aw«WR ; F©iB«*<t*»»3 ja^c y 7)1* A J>m 

e?- tittup -e© J: 9 ftaaaefb** ^ » mi e 

[0 023] 

immW] «T, HS«#JR(/«c^6. C©f6BJ!©||*fe 
mum**. «T©**«l*C©»"»{cff4Jl 
#^g*llffl©xa^»r^g(cjiffl b/c^©T* &#. 

Effl©rta«Bg«a£:. fi©tsg(cjiffl^^c4«^as> 
[oo24] mi mrnrn) m 1 xtimB 1 ^m-n^ 
t o o 2 5 ] 0 i iC7jk?xmm$ma. xm&im# 

ri. I. jiW 1 1 44<ii.S4 4*>(c, I. 
1 . 1 1 ©UJ^jflBKSWfc*^* 1 2 IkVTVtiJ v 1 
3?rli^-Ct,^o TV*y7l3B, C©Jlte^J-C«C 

?"JL/c@<*JS^^ 1 3 a *fl*.Tl>*. 
[0 02 6] Xfif 1 0»WBEie£81 4*^LTX 
1 5 itg^ftTloO , XtedePS 1 5 *»6HJ 
^*ti&X«WHm#S 1 Kj£SL-CX*«rWW?Iffi«: 

&-jti<^. *fci. i. 1 ittatt#p*js«L-c# 

2mtTVW7l 3©g<*ffi^^l 3 a (Cj|g» 
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[0 02 7] TV*^7l 3<Dm*finj«3 6(C. ifififg 
1 7RO'A/D^gl 8 4/M^r2A^©tn@Hl 9 

^7 1 3^ffl#$ftfcB®^«#m A/D£& 

snt^^^jvacDii^-^D i i^coTfti^i 9 io 

[0 028 ]-^ WW® 1 9 ©*> ^-^©A^W:* 

*7-tZ7 h ^t'JZOKtt. @««^S^13a 

off (B3R»ciEX«fi©fii) £Wcfet£.3ttT£>- 
S„ C©*7-fe? h • 5 s -* Doff BfB#tti^ffliE 
TStafr©^©^ ^«^g©Hi^»^t'. Hg©&ffi 20 

» F • ^-*©J|«fii$K:*5<,vr. QttftfllX-7-1 3 a© 

*«iii3Rfi{c«R?-rsasRffltt#«Rp 

mftmm* 1 3 a(cAlf3ti:TiKI6£tT 5„ 
[ 0 0 2 9 ] #7-te v V • U 2 0 «HiS?7 K PXfi 
atciOfiSSnfcT KU*©*?** h • 7*-* 
Doff B&Jt&SI^ 1 3 a frhomfef-ZB i © 
Mfticmmsitx. flnlHll9«:ffl^*J:5{CJ5coT 30 

[003 0] CWai jmwsi Qtt^-ooA^- 
fijjiiiru to*f-**«R©D/Aas«2 i*?> 

^tctt-jtir**. c©*§*. cRT(c-cx«aa«3»u 

[0 03 1 ] 3 C©XS&R^BKttXttfflHi98 

1 5 *>KttBift i 6 %ai;rgsH^**«ai-r*3> f 

a - 5 2 3 &t>*^© 3>hP-523 KiftB&flNS** 
^ZtiZ>tctb<DAJj%2 4#»t*&*iTt»3. 40 
[0 03 2 ] C ©J: 5 X&fl 0jt»6 

xm^ws-s-cxniwiflitfii-^-c, n£Bffi# 

$Rp *8fc&l>BttBlim?l 3 atCii^m^*. 
SfcBBfitt&ttRp «*-3B#B«*F 1 3 atctt* 
? Hz ? mtfjB *^ *>B£*tcB£ 1/ r fc # , c ©ii'JS 
151**742 9 h • 7*-* Doff 4TS. -eiz-c 

3 afr6HWj3*ifcfflB"7 s -*D i tc*©*7 
ts h • r-^Doff«rB^«{Cjjng (*7tjh-f 
-*Doff jWE©£*) XttMl? h • 

Doff *5fiOtt) l/ceBaWc*?** \>%mJET 50 
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4. C©*SS. HiSfiit&i?$Rp ©WBKMfefc-r, 31 

»4£4fc«:. *7-fe» HiEfc*5WSiB*niI©l*6o 

©»JBtt»fiT*r. B0»©S/Nib*|fll±3#5C4 

[0 03 3] (*2?g6ffl) £2Sttff*IS2;&CflS3 

©«B»*«:«l^flF#*^LT»iW*|IBIWfcXJ3«« 
f-S (B3£BJWM<cotvcfcBB£r£) . 

[oo34] cmzmmmit, msm (*^«*a 

[0035] $2£i6fflKffi&Xg&K&BU:H2<C>i% 

yccttitr. tf^-fe? h • 7*-*aaiaK3 o*Bwa 

CO*7tj F • 7 e -*£dtHB3 0CcBtt 
0K16*6ffiB7Fl'X»#Sa*. Ssfcn^hD- 
7 2 3*&«#B*Wfllf«St1«e4^3tt*. C©fc 
3>ha-52 3ttA*S2 4**rLT»5£3tia 

f f/jmj*- f (fi^raai**- 
f/jsKfIB!B#*-F) ) (ciE or, ^asbbo-cut 

[0 036] *7-bs- h • 7 t -^4fiSlaISg3 0«*{*W 

*t»»*y3it. c©(!B»y*y3i©y*yaiiiioM 

K. -*©A*«*SN*3«A:2A*©«»«3 2i, 
B3RTKU^fi-^Sa%*»**7i2» h • y*'J3 3 
4=&«^.. *©*7-b » h • y*'J3 3©KUiL,ffliJ*m 
WS3 20m0P^MiCWHbX^. ^#^3 2© 
&Mm®m 1 9EjkM4R«(cttlllS l 9 ©-^©A 

[ o o 3 7 ] sf-7-fe » h • y * y 3 3 tC«0 1 HSfeffli 
BSWci/riWI3ti*:B«*W>*7"fe9 h • ^-fDof 

f * &$wKMmzti-ci.>&. c©yti&. 2j-7-fe-yh • 
3 3 itmmr F uxft-^s a-cfg^snsr F u 

*!C»lSt,fc*7-fe9 h • 7 s - * Doff * 4?g#S3 2 

^ai^-r^o bk^«v3 i «»#B#ra©s^(c 

«*Lfc««ktWftBl/r*»»). fSiJB#fat»fRStime 

2(ca*-T5o A*B2 4*6JMl*-F©W 

0*it*JB*LfcJl^ fiiJB#Patf$8Stime^D^b 

[0 038] C©<t^{CUr4«SStlfc*7 42 9 h -7= 
-irDoff * Reflate timrfrftWfcJMHB 3 2«, 

TDoff =Doff * xctimej ©^H*ffl>. fti^W^c 
*7-fe7 h • t*-* Doff ^HSSiCvS^-rSo C©* 
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ytevV • 7 s - ^ Doff iiftOMi l 9 {c*ji»rilSf t - 
coo39] Ltcifi^x. commmc&tn*, Xi^g 

tftlSK, tflSfctcgH Ltc*7*-jb ffiE&iBtfftc . 
-Ftt^O*l«lllO»»9IBI"C*"5"Cfe. *fcfi*WBI© 

^ci*r?5. io 

[0 04 0] ftfc. COiftHK*»S*7*» h • 

U-A#©*7-fe;. F • ^-^^^WL/Tfet^ fiUB# 
R8t*fRS tineRCfiBRT F U^M^S a(Cj£D/c*7-fe 
*h-ir-£Doff &PBR#(Cil& Kao-CSf*J:5 
CCUfcfc©-?**. 

[0 04 1] (*3%HM) *3gft0f&H6'Ha8lC 
a^»TKWf5. 20 

[ 0 0 4 2 ] C ©31 3 iWtfli . Bti4Mfe*?©ttfHl 
K*fe#«Ufcfc©-C&4. 

[0 04 3] l26K:7n-fXH^»r&fi©TV2M 51 3 
KB. BftiMURT-1 3a©«lS*«ttlrt-S«a-fe>^ 

(RS^. **ft*>-»r*0. BflMS?13 

>-y 3 9 USflMjRf 1 3 aOttflWfcBgtt&r 
ftftAtftMl* («Ata3tt!a*©»b) C tempos >F 
n-72 3tcaj*-T-5>. 30 
[0 044] 3>hn-723«, XlMWKPB-r&M 

#u as. tft^jcitfb-r-sBftawaRTi 3 a ©sot 

• A » f T » «j SWO. ft 
^SKStJCt: L fcJR^g&tlHB S temp* 7 -b ? h • f 

[0 04 5] C<D*7is? F • f s -*4JSffl»4 OWW 
a<tPI»tcH7 KwfftP< . 'Ml. Hgg3 

2. *7-b» h •j»*U3 3*ititri»4. DHt>t%y 
4 1 tdflftiHUR?- 1 3 a OlMWOftNCtt jgl/fc 40 
^»Ctemp (08#M) * ; 3 J «>iattL"Cfc>J. A^Ufc 
SMKtf ffi S tempOflK fflKiS D/c#l&C tanp£sfl|? 
S3 2«catfj-r3. F • ^-*£jj!«4 0iC 

(iffli^RT F uxff-^S a fclSHUcfl&BStiTlr**. C© 

[0 04 6] UfctfoT. B^SO^toSBfMMRJ*?- 

i3ao»fHU»«a-. ij^sn. c©iajg<BKic>o 
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hZ. C©&*. HWIMR^l 3a©*f^iHiS*i3R-T- 

aft©»ffii^^*t>aw»a©±»«:jiBr>T±*«4 

iE©ffigfST=&W±-Ct. *HiEtt6o*©iI>i5ci»ja»a 
hfiiE*iH£}#UT, «.&S©i8&ig(fc&&& 

[ 0 0 4 7 ] fcte, ±SL*7±v F • 7 r — .^^KlHlSfS4 
Ottttltrf^'M 1 t^t-; F • j**y 3 3 ££#18: 

■T4««tLfc36«. H5iE^©fc©<t^c. msmtc 
aftsaft7i'-i.»©*7fe? f • f-jtDoff 

F • A * 'J ERgKftT-ffllgfinR S tempRtfBSlT F U * 

[0048] m4mmm) si&k. S4Hjsm*S9 

~S 1 1 

[0 049] c©J&4Hj!feW;£. HfflMUR?fCAftt' 
F?iiE?;tffc^<!:1-S*>©rS)-5 0 SftlS^JR-?©^^ 

^siEs mmmogft: 02 i#m) warb-rst© 

@fl*fl*f±T©W©t8a»g{efcc>Ttt 
«ffi©«3IBIU3&Kfei;43i*. C©Kjt^U©g|g«. K 
a-T 5«^©«{c«#T6©t?. ±ie© J: 5 ccffliE*^ 
^t>s©r*s. 

[ 0 0 5 0 ] c ©limaoaftJcstjCT'* < . 0 9 tarn 

©X«»»3tlltt*7H2s» h • ^-^fifejffllKS 0*{f 
C©^RHsIS§5 OK, WttHKl 6*»6III3R7KU 
^«#SatltiEtBI«K:A*3**i4*K:. TV* 

^ 1 aofflrtfc^iui^Ksafc-riA/DsasHBi 

8 © a* ^jS^fittf R S pxi 1/ T A* S ttT t > * . 
[0 05 1 ] h • ^-ZS.fflm&'o OttHl 0 

5 1 . IMSrFUXfl|#Satttl&3*«*7-b9 h • 
y*y3 3. Srffi/*U5 1. 3 3©^ffiU:r-*£ 
ffl»5»SS3 2%«*. C©fft«g3 2©3«M6ftD 

off *irai©*ite^ t wmcmnm 1 9 {cm*&-r & j; 5 

KftoT^S. flHRy«iJ5 lttBl lK7Kfin<. }§ 
S^tvfcB^ffiftaSpx (AW3fc«> K»l£l/fc«»C 

a«c y , R»(ciB3Rfi8*s/h3 < a * &«mkc pxfc/hs < ft 

[005 2] C©fc». h • T-Z&mi&'b 

oiphimm 9fctt»sti**7-b9 f • ^-^Dof 

SI 9©tfJ# r D i +Doff J t>8BRfittCj£t;T«fciES 
t\Z>. LfcAJ^t. BfSSS!(CjSHUc*7H2v hMiE 
*i. i«fii*#Sb-ClliS?n-5©-C. MiEtf6ot© 
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